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IN THE CLAIMS 

1 . (Currently amended) Transceiver apparatus (*r+9 for use in a multi-frequency 
communication system, comprising: 

a signal processor^ (DBS) 

a frequency conv er sion circuitry (3> 3') 

an antenna-switch (SW, SW' fc omprising a multi-switch, a transmission- 
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multiplexer and a reception multiplexer, wherein said multiplexers are controllable bv 
the signal processor. 

a freQuency conversion circuitry having a transmission path and a reception path. 

wherein each of the paths communicatively conne cts the signal processor and the 
antenna-switch, and 

an antenna terminal (AT, A') having afrjea st one a plurality of antenn a, each 

antenna h aving a transmission-connector for connecting the transmission path to the 
antenna and a reception-connector for connecting the reception path to the antenna £Ar 
A tr A 3f A3, At) characterized in that the frequonoy conversion circuitry (3 ? 3') has a 

oornmunicatively connects the signal processo r (DBS) and the antenna awkch (SW, 
SW) 9 the a nteai^sw itch (SW, SW) eemp ris e s a multi G wfcah.( MS W) , a transmi ss i o n - 
multiplexer (T2cMUX>and a reception multipl e xor (RxMUX). wherein - said multiplexo rs 

(MSW), the-antenna (A, Ah A3, A3 , A 4) has a transm issio n - connector (CT1, CT2, CT3, 
CT<1) for c onnec ting the trefts^ssaefr^^ (A, Al, A2, A3 tA4) 

and - a reception connector (CRK CR2, CR3^ CR4) for conn e cting the reception path (R?c, 



PAGE 3113* RCVD AT 5115/2007 7:59:15 PM [Eastern Daylight Time]* SVR:USPTO€FXRF-5/5* DNIS;273B300 * CSID; * DURATION (mm-ss):01-56 



2007-05-15 04:57 



» 



USPTO P 4/13 



R* 1 ) to the antenna (A, A 1-r A3 r A5 rA4), wherein the antenna-switch (SW, SW? - ) , 
controllable by the signal processor, allows multi-frequency operation of the antenna- 
terminal fA¥) by combining a transmissjion-mode and a reception-mode of each of t he 
plurality of a ntenna ( A, Al , A3, - A3, Al) . 

2. (Currently amended) Transceiver apparatus as claimed in claim 1, oharaot e rizod in 
tiaaftyherein the signal processor is an analogue-digital signal processor formed by a 
direct digital synthesizer (DBS) driven phase locked loop (FLL) radio frequency (RF) 
signal generator. 

3. (Currently amended) Transceiver apparatus as claimed in claim l-e*-2, charact e rized in 
thatwherein the frequency conversion circuitry (5r^) comprises at least one of a local 
oscillator (Q) and a power divider to supply a local oscillator power to the 
transmission path &*r¥x$ and/or the reception path (Rx ; R .^. 

4. (Currently amended) Transceiver apparatus as claimed in clajmjono of the preceding 
claims , chnraotQrigod in tho t wherein the frequency conversion circuitry (3) comprises a 
mixer device (Tx2, Pot2) for converting the signal between an intermediate frequency 
<4£) and a radio frequency 

5. (Currently amended) Transceiver apparatus as claimed in claim l one of the proe efeig 
etefcaa, e haracterized in thatM asis the frequency conversion circuitry comprises a 
direct conversion device (TxlVfe rfJ) for converting the signal between a base band 

3 



PAGE 4/13 * RCVD AT 5/15)2007 7:59:15 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-5/5 * DNIS:2738300 * CSID: 1 DURATION (mm-ss):01-56 



2007-05-15 04:57 



» 



USPTO P 5/13 



frequency {aero IF ) and a radio frequency (RF), in particular by means of an IQ-method. 

6. (Currently amended) Transceiver apparatus as claimed in claim l one of tho prooodtng 
elftims, characterized m that w herein the antenna switch (SW, SW) comprises a matching 
unit (6) formed as a frequency regulated matching filter (F I G r- 8 ) in order to provide an 
optimal matching factor for the antenna. 

7. (Currently amended) Transceiver apparatus as claimed in claim-l one of the precedin g 
ekHsna, characterized in that^ &em the antenna switch (SW, SW) comprises a bus 
connection to the signal processor wherein the bus-connection is formed 
as a matching network. 

8. (Currently amended) Transceiver apparatus as claimed in claimj^ene of tho pr eeediag 
etetms, characterized i n tha t wherein the antenna switch (S WrSW) further comprises a 
beam forming matrix device, in particular a Butler-output-matrix (BM) selected from the 
group consisting of: a 4x4, a 8x8 and a 16x16 Butler output matrix. 

9. (Currently amended) Transceiver apparatus as claimed in claimJtene--ef the preceding 
Qloims , eh aracterized in. that wherein matching units (MF1, MF2, MF3 , MF 4 ) are 
provided inside the Butler-matrix (BM), in particular a modified Butler-output matrix 
output/input is formed as a frequency regulated matching filter (FIG. 10) in order to 
provide an optimal matching factor for the antenna. 
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10. (Currently amended) Transceiver apparatus as claimed in claim l one of the preceding 
ekuHs, e hajKiot e rized in that wherein the antenna teiminal (A¥) comprises a patching unit 
(PU) formed as a low-pass-filter to improve the matching of the antenna for different 
frequencies and/or for different modes of a multi-frequency communication system, in 
particular of a mobile cellular communication system or a personal communication 
system. 

11. (Currently amended) Transceiver apparatus as claimed in claim l one of tho preceding 
claims , ehar acterized in tha t wherein the antenna terminal (A3 2 ) comprises a matching unit 
for the antenna, in particular an LC component (LI, CI, L2, C3, L3, C3, LI, C1) , in order 
to provide an optimal matching factor for the antenna. 

12. (Currently amended) Transceiver apparatus as claimed in claim l one of tho preceding 
efeifi^, characterized In tha t wherein the antenna terminal (AT* comprises at least two 
(FIG. 6) , in particular four (WGr3} 9 antennas. 

13. (Currently amended) Transceiver apparatus as claimed in claimj one of the p r ec e ding 
stem**, characteriz e d i n t hat^ ^ein the antenna is formed as an s-loop antenna having 
two ends (CP1,GP2 ) formed as the transmission connector and/or the reception 
connector. 

14. (Currently amended) Transceiver apparatus as claimed in clajmj[onc3 of tho preceding 
elaims, characterized in that wherein the antenna is configured as a copper wired antenna, 

5 
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in particular as a flexible line antenna made of copper. 

15. (Currently amended) Transceiver apparatus as claimed in claim l one of the preceding 
oloimo , characteriz e d - in that w herein the antenna is configured as a SMD-planar antenna. 

16. (Currently amended) Transceiver apparatus as claimed in one of the proooding 
slaims claim 1 , efe a fao t e rized in that w herein the antenna has a body and the body 
comprises an integrated patching (Py) and/or matching unit (L, C) . 

17. (Currently amended) Transceiver apparatus as claimed in one oftho proooding 
claims claim L characterized in that wherein the antenna terminal (A^forms a beam of 
360 degrees, in particular the antenna beam is formed within a range of 200 degrees 
fr m 1 w 

18. (Currently amended) Transceiver apparatus as claimed in one of thep f eceding 
ejafeasclaitn 1, ek araat e riz e d k Hfeft twherein the antenna beam comprises a 90 degree 
beam, in particular the beam is formed by a 50 degree main beam and two 20 degree side 
beams (FIG. 12) . 

19. (Canceled) 

20. (Currently amended) Method of transceiving a multi-frequency signal in a multi- 
frequency communication system, comprising the steps of: 

6 
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processing the signal in a signal processor. {DBS) 

fr e qu e ncy coavorting the signal in a f requ e ncy conversion oirouitry (3, ^". operating an 
antenna terminal (AT, AT) by an antenna-switch comprising a multi-switch, a 
transmission multiplex e r and a reception multiplexer f SW. SW"L wherein the 
multiplexers are cont rolled bv the signal processor, and transceiving the signal by means 
of at least a selected o ne of a plurality of antenna (A, Al, A2, A3, A4) of the antenna 
teraiinal ( AT, AT*) eh aracterized in that frequency converting of tho signal in tho 
frequency convaroion cirouitty - ( - 3 s 3') is establiohod on a tra a smission path (T ? i Tx') and-a 
reception path (Rx, wherein-each of the paths communic ates th e signal b e tween the 
s ignal pro c essor (DBS) - and the ant e nna switch (SW -), 

fequency conv erting the sign a l in a frequ en cy conversion circuitry wherein 

freq uency converting of the signal in the frequency conversion circuitry is established on 
a transmissi on path and a rece p tion path , wherein each of the paths communicates L t hg 
Si g nal bet ween the signal processor and the antenna switch. 

. wherein multi-frequency antenna terminal (AT) operation is established by 

combining a transmission-mode of the antenna and a reception-mode of the antenna (A? 
A 4- A 2, A3 , A 4 ) ? controlled by the signal processor (DBS) , by means of* the antenna- 
Switch ( SW, SW) whioh comprises amulti swiioh (MSW), a transmiasion multiplexor 
ffittM UX) and a rocoptiou multiplexer (RxMUX), wherein the multiplexers (TxfrfUX, 
FocMUX) are controlled by tho signal proc ess or (DBS) v ia th o multi o w itcU (MSW j, and 
communicating the signal between the transmission path (Tk, Tx') and the selected 
antenna via the transmission multiplexer (TxMEIW ) and a transmission connector 
CT2 f CT3/CT4) of the antenna and between the reception path (ft x ; R?0 and the selected 
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antenna via the reception multiplexer (RxMUX) and a reception connector (CR1, CR2, 
G R3, CR.1) of the selected a ntenna. 

21. (Currently amended) Method as claimed in claim 20, characterized by directly 
frequency converting the signal in a frequency conversion circuitry {3^ between a base 
band signal ( aer o IF) and a radio frequency signal 

22. (Currently amended) Method as claimed in claim 20, characterized by frequency 
converting the signal in a frequency conversion circuitry between an intermediate 
frequency signal and a radio frequency signal 

23. (Currently amended) Method as claimed in of claims 20 to 22 claim 20. 
ohnractortecd in tha t whcrein a reference of an incoming signal is processed in an antenna 
switch after checking a beam direction and a signal quality, in particular based on a BER- 
measurement. 

24. (Canceled) 

25. (Canceled) 

26. (Canceled) 

27. (Canceled) 
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28. (Canceled) 

29. (New) A communications method using a communications transceiver having 
multiple antennas having respective switches, a transmission path, a reception path, a 
transmission multiplexer, a reception multiplexer, and a processor, comprising: 

the processor controlling the transmission multiplexer and the reception 
multiplexer such that during transmission the transmission path is coupled to a selected 
antenna and during reception the reception path is coupled to a selected antenna; and 

the processor controlling the respective switches of the multiple antennas such 
that, at a particular instant in time, each of the multiple antennas is configured as either a 
transmit antenna or a receive antenna. 

30. (New) A communications transceiver comprising: 

multiple antennas having respective switches; 
a transmission path; 
a reception path; 

a transmission multiplexer coupled to the transmission path and to multiple 
antennas; 

a reception multiplexer coupled to the reception path and to multiple antennas; 

and 

a processor; 

wherein the processor controls the transmission multiplexer and the reception 
multiplexer such that during transmission the transmission path is coupled to a selected 
antenna and during reception the reception path is coupled to a selected antenna; and 

wherein the processor controls the respective switches of the multiple antennas 
such that, at a particular instant in time, each of the multiple antennas is configured as 
either a transmit antenna or a receive antenna. 
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